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Description
Technical Field

[0001] The present invention concerns a vehicle door
assembly, in particular of the type with a flushing door
handle lever.

[0002] Such vehicle door handle assemblies comprise
an electric motor which, when actuated, moves the han-
dle lever between a flush position and a ready position.
In the flush position, the handle lever is flush with the
exterior surface of the door body. In the ready position,
the handle lever is protruding from said exterior surface,
so as to be graspable by a user.

[0003] Once the user grasps the handle lever in its
ready position, he can unlatch the door by pulling the
lever in a further protruding or extended unlocking posi-
tion, in which the handle door lever interacts (via a Bow-
den cable, a rotating pin or a gear mechanism) with a
latch mechanism thus unlatching the door.

[0004] The electric motor may also move the handle
lever from the ready position to the flush position after
opening or closing the door. A handle lever spring brings
the handle lever back in its ready position when the user
releases the handle lever.

[0005] Such door handle assemblies also comprise a
back-up mechanism, to enable the opening of the door
in case of, for example, electric motor or car battery failure
i.e. when the electric motor cannot be actuated. This
mechanism comprises for example a said push-push
mechanism, in which the user pushes the handle lever
deep inwards from its flushing position or ready position
until reaching a clicking position in which a preloaded
spring is released. Said preloaded spring, when re-
leased, pushes the handle lever from the inward clicking
position in the protruding or extended ready position.
[0006] Once the user accesses the vehicle in back-up
mode, the battery will generally be recharged, and/or the
motor failure will be lifted and normal, electric, actuation
can be resumed again.

[0007] In normal functioning, the electric motor sets
the handle lever in motion via a reduction mechanism,
for example a worm drive and gear mechanism, which
reduces the rotational speed of the motor actuation while
increasing torque value. When the user pushes the han-
dle, associated with a lever from the flushing to the click-
ing position, said reduction mechanism is actuated in re-
verse.

Background Art

[0008] Patentapplication US 2013076047 regarding a
door handle assembly that extends in parallel from an
outer surface of a vehicle door and retracts the door han-
dle until it is flush with the outer surface is known. This
door handle assembly includes a door handle formed
from a planar handle member and a handle base mem-
ber. The planar handle member being coupled to the han-
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dle base member and a swing arm coupled to the back-
side of the handle base member extends and retracts
the door handle. A first upper fork is rotably coupled to a
backside of the handle base member near the distal por-
tion of a first post portion and a second upper fork is
rotably coupled to the backside of the handle base mem-
ber near the distal portion of a second post portion. The
lower dual fork portion of the swing arm pivots about a
shaft mounted to an inner door surface. However, when
a user’s hand pushes inward on planar handle member
so as to extend vehicle handle, the user does not know
how deep he should push i.e. when to stop pushing.
[0009] Patentapplication EP 3106594 Ais also known.
It relates to a handle for a vehicle door, comprising: an
activation member configured to activate a latch of a ve-
hicle door so as to unlatch the door, a grip member con-
figured to cooperate with the activation member so as to
unlatch the door, wherein the grip member comprises a
gripping part, the grip member being movable between
aflushing position in which the gripping part extends flush
to an external panel of the door, an active position in
which the gripping part projects with respect to the ex-
ternal panel and becomes graspable, and the grip mem-
ber cooperates with the activation member, and an open-
ing position in which the grip member drives the activation
member to activate the latch and unlatch the door, and
a driving mechanism and an actuator lever cooperating
with the grip member such that the grip member may be
driven between the flushing position and the active po-
sition, the handle being configured such that when the
grip member is pulled according to an opening direction,
the grip member drives the activation member which in
turn activates the latch to unlatch the door. However, in
this disclosure, when a user’s hand pushes inward on
planar handle member so as to extend vehicle handle,
he does not know how deep he should push i.e. when to
stop pushing.

Summary of invention

[0010] So as to overcome the drawbacks identified in
the prior art, the object of the invention is to provide a
vehicle door handle comprising a coupling device having
a handle lever movable between:

- a flush position in which said handle lever is flush
with an exterior door panel surface

- aready position in which said handle lever is extend-
ed and graspable by a user so as to open the door
panel,

- andaninwards pushed position in which said handle
lever is retracted at an angle a
said vehicle door handle comprising:

- ahandle lever shaft, rotatively connected to a handle
lever base,

- apositioning means able to detect the rotation angle
o of the handle lever shaft

- at least one coupling gear, driven in rotation by an
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electric motor and driving in rotation the handle lever
shaft

- and an electronic control unit able to receive inputs
from the positioning means and to send a signal to
the motor
wherein the electronic control unit is able to create
a motor short circuit so as to generate a torque re-
sistance onthe handle lever once an inwards pushed
predetermined angle of rotation o. of the handle lever
is reached.

[0011] In a preferred embodiment, the predetermined
angle of rotation o is so that:

-23<a<-04
Math. 1

[0012] Thus allowing an early detection of movement
and triggering of motorized door handle extension.
[0013] Inafurtherrefinement,the predeterminedangle
of rotation a. is so that:

-2<a<-05
Math. 2

[0014] Thus allowing a more precise and reproducible
detection of movement and triggering of motorized door
handle extension.

[0015] Preferably, the coupling gear comprises a first
worm drive with a first worm screw and a first correspond-
ing worm gear. This produces less noise for the coupling
gear due to the helical teeth involved in the worm screw
and the worm gear.

[0016] In an even preferred embodiment, the coupling
gear further comprises a second worm drive with a sec-
ond worm screw, a second corresponding gear wheel,
and a transmission shaft which is able to transmit the
rotational motion of the first worm gear to the second
worm screw so as to increase the resistant torque inform-
ing the user that he has reached the desired angle.
[0017] According to the invention, it is preferable that
the motor has a motor shaft which axis of rotation is per-
pendicular to the axis of rotation of the transmission shaft,
so as to reduce the handle frame volume and save space
in the door frame thickness.

[0018] According to the invention, it is also preferable
that the motor has a motor shaft which axis of rotation is
parallel to the axis of rotation of the handle lever shaft.
so as to reduce the handle frame volume and save space
in the door frame thickness.

[0019] According to a further refinement of the inven-
tion the positioning means is a magnetic sensor located
at the opposite side of the lever base on the handle lever
shaft so as to improve rotation angle accuracy.

[0020] The vehicle door handle according to the inven-
tion may further include a push-push lever cylinder, ro-

10

15

20

25

30

35

40

45

50

55

tatively coupled with the handle lever shaft, interacting
via a push-push lever with a push-push unit when the
handle lever is pushed inwards in a clicking position so
as to release a preloaded push-push unit and push the
handle lever in the ready position in a non motorized fash-
ion. This allows having a back-up totally mechanical
mechanism in case of electrical energy failure rendering
the motor inoperable.

[0021] It can further be provided that the clicking posi-
tion so as to release a preloaded push-push unit and
push the handle lever in the ready position in a non mo-
torized fashion is reached at a rotation angle o strictly
higher than -2.3°. Thus avoiding involuntary triggering of
the back-up mechanism whenthereis no energy furniture
failure.

[0022] Itcanfurtherbe providedthatthe electronic con-
trol unit is able to further instruct the motor to extend or
retract the door handle lever at a predetermined time (t)
after generation of torque resistance on the handle lever
thus making the mechanism according to the invention
usable in different starting position. A retraction instruc-
tion can be given after an inwards push from ready po-
sition for instance.

Technical Problem

[0023] The problem solved by the invention is to inform
the user when to stop pushing the door handle so as to
extend the door handle in a motorized and aesthetic fash-
ion.

Solution to Problem

[0024] In the door handle according to the invention a
counter-force is applied by the door handle transmitted
by the door handle lever base. Such counter force informs
the userthat he has pushed the door handle deep enough
to trigger the motorized door handle extension.

[0025] The user thus receives a message when the
vehicle control unit and/ or door control unit has detected
the signal from the positioning means that a pre defined
angle o has been reached. Preferably, the positioning
means is a sensor located on the handle lever shaft so
as to improve angle precision.

[0026] The positioning means output, for example the
sensor output, is received by the control unit of the handle
and/or of the vehicle. A command of shortcut of the motor
is sent by the control unit thus connecting the positive
and negative terminals of the motor. The result is an in-
crease of viscosity with an extra load during the move-
ment driven by the handle lever being pushed inwards.
The inversion creates a higher resistant torque on the
motor axis, such torque is transmitted to the lever base
by the worm drive mechanism or gear box of the door
handle according to the invention and felt by the user
who realizes he has reached the unlocking point. The
additional torque obtained by the motor shortcut is am-
plified by more than 60 times when using the double stage
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reduction mechanism according to the invention.

Advantageous effect of invention

[0027] The user feels the extra load and stops the
pushing movement at the right time instead of further
pushing and potentially activating the back-up push-push
mechanical system.

[0028] The user feels the extra load and stops the
pushing movement at the right time instead of further
pushing and potentially activating the back-up push-push
mechanical system.

[0029] An advantage of the invention is that in case of
low battery for the door handle, this motor short cut extra
load will not be activated and will not disturb the safety
(back-up) mechanism of extension of the door handle
according to the invention.

Brief description of drawings

[0030] Characteristics and advantages of the invention
will appear at the reading of the description, given in an
illustrative and not limiting fashion, of the following fig-
ures, among which:

e figure 1 is a schematic cut away of a vehicle door
with a handle comprising a handle lever represented
in different positions,

» figure 2 is a schematic side view of a vehicle door
handle according to the invention

e Figure 3 is side view of the door handle actuator
showing the first transmission stage.

e Figure 4 is a front view of the door handle actuator
showing the second transmission stage according
to a plane perpendicular to axis A.

e Fig 5 is an illustration of the push mechanism to
launch the unlock mechanical response

* Figure 6 is a schematic explanation of the push
mechanism to launch the unlock mechanical re-
sponse

e Figure 7 illustrates the links between the elements
of the invention

[0031] In all figures, the same references apply to the
same element.
[0032] Though the figures refer to precise embodi-

ments of the invention, other embodiments may be ob-
tained by combining or altering slightly the represented
embodiments. The terms like "inwards", "outwards" and
equivalents are defined with respect to the vehicle interior

and exterior.

Description of embodiments

[0033] Figure 1 shows a series of schematic cutaways
of a vehicle door panel 100 having a built-in door handle
1. The door panel 100 forms an exterior surface of the
vehicle, the door handle 1 is essentially represented by
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its handle lever 102 i.e. the part meant to be grasped and
set in motion by a user and a handle frame 101 i.e. the
part that remains stationary during actuation.

[0034] In the first cutaway 1a of figure 1, the handle
lever 102is in a flushing position. In said flushing position,
the outer surface of the handle lever 102 is flushing with
the door panel 100. Said flushing position is adopted
when the vehicle is driving or when it is parked for long
times. In flushing position, the handle lever 102 is less
likely, when parked, to be interacted by passers-by, ac-
cidentally or not, and air drag is reduced when driving.
In the flushing position, the handle lever 3 also appears
integratedinthe door panel 100in a pleasant and discrete
way.

[0035] Inthe second cutaway 1b of figure 1, the handle
lever 102 is in a ready position. In said ready position,
the handle lever 102 has rotated outwards by a prede-
fined angle of 20 to 45° for example around a handle axis
A, so as to be graspable by the user. It is mentioned that
the angle a is equal to 0° when the door handle lever
(102) is flush with the door panel and the trigonometric
reference is used to define positive and negative angles
in figure 1. Said ready position is adopted when the user
approaches the vehicle or causes unlocking of the doors,
for example using a remote control integrated in a key or
a RFID security token or just by pushing a button located
on the door frame or close to such door frame. In said
position the handle lever 102 is available and graspable
for the user.

[0036] In the third cutaway 1c of figure 1, the handle
lever 102 is in an open position. Compared to the ready
position, the handle lever 102 has been rotated further
outwards at an angle, for example, between 40° to 60°
and more by the user, and the handle lever interacts with
a latch mechanism to unlatch the door, which is conse-
quently unlatched and ready to be opened by pulling fur-
ther on the handle lever 102.

[0037] Figure 1d represents the situation when the
handle lever 102 is pushed inwards at an angle o detect-
ed by a sensor so as to launch the actuator and extend
the vehicle door handle. In figure 1d, the door handle is
pushed inwards at an angle o between -0.4° and -2.3°
using the trigonometricreference infigure 1d. Such angle
is detected by a sensor placed on the door handle lever
base 11; the control unit 9 then launches the motor driven
actuator and extends the vehicle door handle.

[0038] Inthe event of a mechanical or electrical failure
of the mechanism thatdrives the lever 102 from the flush-
ing position to the ready position, the user can push the
lever 102 deeply inwards with respect to the door panel
100 at an angle o between -2.4° and -5° by applying
inwards directed pressure Pon the handle lever 102. In
this case, the handle reaches a position called clicking
position, where a mechanical interaction here called a
"click" releases a spring 42 of a push-push unit 4 that
drives the lever 102 in ready position without actuation
of a motor via a push-push lever 31 connected in rota-
tionally fixed manner to the handle lever shaft 22 .
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[0039] There are therefore two steps to launch door
handle extension to ready position: a first one pushing
atanangle a between-0.4° and -2.3° triggering door han-
dle extension with the motorised actuator and a second
back-up step usedin case of electrical failure of the mech-
anism involving a push at an angle o between -2.4° and
-5° triggering door handle extension with the back-up
push-push non motorized mechanism.

[0040] In figure 2, the handle lever 102 is rotatively
mobile with respect to the handle frame 101, which is to
be attached to an interior surface of the vehicle door panel
100. The frame 101 comprises housings for most parts
of the door handle 1.

[0041] Inahousingoftheframe 101 is an electric motor
6 with a reduction mechanism (70, 80) represented in
figure 3. The electric motor 6 is activated by injection of
electric current, in particular from a vehicle battery. The
reduction mechanism (70, 80) adapts the rotary output
motion of the electric motor 6 by reducing rotational
speed and increasing the torque values. The reduction
mechanism (70, 80) sets the handle lever 102 in motion,
in particular from the flushing position to the ready posi-
tion or from the ready position back to the flushing posi-
tion.

[0042] The reduction mechanism (70, 80) comprises
for example one or more reduction stages, with reduction
wheel gears and/or worm and gear systems. In this em-
bodiment, Figures 3 and 4 show the transmission or cou-
pling device 200 stages 1 and 2. Stage 1 being refer-
enced 70 and stage 2 being referenced 80.

[0043] Infigures 3 and4,the coupling device 200 com-
prises the handle lever shaft 22, which extends axially
from the lever base 21, and the reduction mechanism
(70,80).

[0044] The reduction mechanism comprises a first re-
duction stage 70 and a second reduction stage 80, having
each a worm drive i.e. a gear arrangement in which a
worm screw meshes with a worm gear that is here a gear
wheel with helical teeth matching the worm screw. There-
fore, the worm drive of the first reduction stage 70 com-
prises a first worm screw 72 visible at figure 4 and a first
wormgear 73, and the worm drive of the second reduction
stage 80 comprises a second worm screw 82 and a sec-
ond worm gear 83.

[0045] The first worm screw 72 of the first reduction
stage 70 visible at figure 4 is set in motion by the torque
applied by the electric motor 6. Said first worm of said
first reduction stage 70 sets in turn the first worm gear
73 in rotational motion around a second axis C, orthog-
onal to the first axis A. The rotational motion of the first
worm gear 73 is transmitted by a transmission shaft 81
(cf. Fig. 3) to the second worm screw 82 of the second
reduction stage 80. The axis of rotation A of the handle
lever shaft and the axis of rotation B of the Motor shaft
71 are parallel and both axis (A,B) are perpendicular to
the axis C of the transmission shaft 81 so as to reduce
the volume of the door handle assembly.

[0046] The second worm screw 82 of the second re-
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duction stage 80 sets the second worm gear 83 in motion.
The second worm gear 83 is rotationally coupled to the
handle lever shaft 22. In particular, in this embodiment,
the second worm gear 83 forms the portion of the lever
shaft opposite the lever base 21.

[0047] The second worm gear 83 comprises a tubular
body, forming the lower axial portion of the lever shaft 22
infigure 3, its lower extremity carrying helical teeth which
mesh with the second worm 83 to form the worm drive.
The push-push lever 31 is radially protruding from the
tubular body of the second worm gear 83.

[0048] The two stage reduction mechanism (70,80)
sets the coupling device 200 in motion. The coupling de-
vice 200 comprises a lever base 21, to which a handle
lever body (not represented) is coupled to so as to obtain
the assembled handle lever 102.

[0049] The frame 101 also houses a push-push unit 4,
comprising two push-push springs 41, placed around two
guiding rods 44. The push-push springs 41 push, when
released, aslider 43 carrying a push-push finger 46 which
is able to push against a push-push lever 31 (see figure
2) of the coupling device 200. The push-push finger 46
is in particular made of rubber, soft plastic or any shock
absorbing material.

[0050] The springs 41 and guiding rods 44 are placed
on each side of a release mechanism 42, which, when
being compressed up to a clicking position, releases the
slider 43 which is then pushed by the springs 41 along
the guiding rods 44, pushing against the push push lever
31 and therefore driving the handle lever 102 in rotation
up to the ready position.

[0051] The rotational position of the handle lever 102
is detected by positioning means 5, that can be on the
lower side of the coupling device 200. Said positioning
means 5 comprise a magnetic index and a magnetic sen-
sor (e.g. a Hall effect sensor). The magnetic index rotates
with the handle lever 102, the magnetic sensor then de-
terminates the exact rotational position of the magnetic
index, and thus the exact position of the handle lever 102.
[0052] Itis to be noted that the sensor can be mechan-
ical, electromechanical, magnetic, piezo-electric as long
as it is capable of detecting a force, a change in force, a
distance or a stroke, an electrical resistance or a change
of electrical resistance, or even a deformation. The im-
portant point is that the information received bu the elec-
tronic control unit can be detected and processed to be
turned into a signal.

[0053] In a preferred embodiment, the positioning
means is a magnetic sensor unitthatis directly positioned
on the handle lever. The effect of such positioning is that
the magnetic sensor is directly sensing the position of
the handle since it is de-correlated from the actuator po-
sitioning. Sensing will be better due to reduced kinematic
chain i.e. less cumulated clearance.

[0054] The second worm gear 83 and push-push lever
cylinder 3 correspond to two axial portions of the handle
lever shaft 22, and they surround said handle lever shaft
22 while being axially spaced.
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[0055] Said handle lever shaft 22 is bound in rotation
with the handle lever base 21 , second worm wheel 83
and the push-push lever cylinder 3, in particular, they
may be solidly linked.

[0056] The second worm gear 83 comprises a tubular
body, covered partially on its axial side by helical meshing
teeth 831 to cooperate directly or indirectly with the elec-
tric motor 6, for example via a worm and gear link as a
first optional stage. In figure 5 showing the door handle
according to the invention, the different positions of the
handle lever 102 are represented when being pushed.
In the flush position, the angle o is considered to be null.
[0057] In the door handle according to the invention a
counter-force is applied by the door handle transmitted
by the lever base 21. Such counter force informs the user
that he has pushed the door handle deep enough to trig-
ger the motorized door handle extension.

[0058] The user thus receives a message when the
vehicle control unit 9 and/ or door control unit 9 has de-
tected the signal from the positioning means 5 that an
angle o between -0.4° and -2.3° has been reached. Pref-
erably, the positioning means is a sensor located on the
handle lever shaft so as to improve angle precision.
[0059] The positioning means 5 output, for example
the sensor 5 output, is received by the control unit 9 of
the handle 1 and/or of the vehicle. Acommand of shortcut
of the motor is sent by the control unit 9 i.e. connecting
the positive and negative terminals of the motor 6. The
resultis an increase of viscosity with an extra load during
the movement driven by the handle lever being pushed
inwards. The inversion creates a higher resistant torque
on the motor axis, such torque is transmitted to the lever
base by the worm drive mechanism or gear box of the
door handle according to the invention and felt by the
user who realizes he has reached the unlocking point.
The additional torque obtained by the motor 6 shortcut
is amplified by more than 60 times when using the double
stage reduction mechanism (70,80) according to the in-
vention.

Industrial applicability

[0060] The coupling device for door handle according
to the invention can be used with any system for any
application that uses positioning means, a motor and an
action from user within a specific range of stroke so as
to launch an action.

References
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Claims

1. Vehicle doorhandle (1) comprising a coupling device
(200) having a handle lever (102) movable between:

- aflush position in which said handle lever (102)
is flush with an exterior door panel surface (100)
- a ready position in which said handle lever
(102) is extended and graspable by a user so
as to open the door panel (100),

- and an inwards pushed position in which said
handle lever (102) is retracted at an angle o

said vehicle door handle (1) comprising:

- a handle lever shaft (22), rotatively connected
to a handle lever base (21),

- apositioning means (5) able to detect a rotation
angle o of the handle lever shaft (22)

- at least one coupling gear (70,80), driven in
rotation by an electric motor (6) and driving in
rotation the handle lever shaft (22)

- and an electronic control unit (9) able to receive
inputs from the positioning means (5) and to
send a signal to the motor (6)

wherein the electronic control unit (9) is able to create
a motor (6) short circuit so as to generate a torque
resistance on the handle lever(102) once an inwards
pushed predetermined angle of rotation o of the han-
dle lever (102) is reached.

2. Vehicle door handle (1) according to claim 1 wherein
the predetermined angle of rotation o is so that:

-23<a<-04
Math. 3

3. Vehicle door handle (1) according to anyone of the
preceding claims wherein the predetermined angle
of rotation o is so that:

-2<a<-05
Math. 4

4. Vehicle door handle (1) according to anyone of the
preceding claims wherein the coupling gear (70,80)
comprises a first worm drive (70) with a first worm
screw (72) and a first corresponding worm gear (73).

5. Vehicle door handle (1) according to claim 4 wherein
the coupling gear (70,80) further comprises a second
worm drive (80) with a second worm screw (82), a
second corresponding gear wheel (83), and a trans-
mission shaft (81) which is able to transmit the rota-
tional motion of the first worm gear (73) to the second
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worm screw (82).

Vehicle door handle (1) according to claim 5 wherein
the motor(6) has a motor shaft (71) which axis of
rotation (B) is perpendicular to the axis of rotation
(C) of the transmission shaft (81),

Vehicle door handle (1) according to anyone of
claims 5 or 6 wherein the motor(6) has a motor shaft
(71) which axis of rotation (B) is parallel to the axis
of rotation (A) of the handle lever shaft(22).

Vehicle door handle (1) according to anyone of pre-
ceding claims wherein the positioning means (5) is
a magnetic sensor located at the opposite side of a
the lever base (21) on the handle lever shaft(22).

Vehicle door handle (1) according to anyone of pre-
ceding claims further comprising a push-push lever
cylinder (3), rotatively coupled with the handle lever
shaft (22), interacting via a push-push lever (31) with
a push-push unit (4) when the handle lever (102) is
pushed inwards in a clicking position so as to release
a preloaded push-push unit (4) and push the handle
lever (102) in the ready position in a non motorized
fashion.

Vehicle door handle (1) according to claim 9 wherein
the clicking position so as to release a preloaded
push-push unit (4) and push the handle lever (102)
in the ready position in a non motorized fashion is
reached at a rotation angle o strictly higher than
-2.3°

Vehicle door handle (1) according to anyone of pre-
ceding claims wherein the electronic control unit (9),
is able to further instruct the motor(9) to extend or
retract the door handle lever (102) at a predeter-
mined time (t) after generation of torque resistance
on the handle lever(102).
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